Light and transmission electronic microscopy evaluation of lyophilized corneas.
Cornea storage for longer periods is still a challenge for corneal surgeons. The purpose of this study was to find a method to lyophilize corneas for anterior lamellar transplant and to evaluate them by light and transmission electronic microscopy. Corneal flaps were created by using a microkeratome. Corneas were lyophilized with a cryoprotectant (2.3 mol sacarousis for 40 minutes) and without a cryoprotectant in a lyophilization machine (Modulyon D). The corneas were rehydrated with distilled water, balanced saline solution (BSS), and phosphate-buffered saline, after which they were evaluated by microscopy. A cornea that did not undergo lyophilization served as a control. Lyophilization without a cryoprotectant did not preserve the corneal structure. This finding was also observed when lyophilizing and rehydrating the corneas with distilled water or phosphate-buffered saline. We found that lyophilizing corneas and rehydrating them with 11 mL of BSS for 30 minutes preserved the general corneal structure, the parallelism of the collagen fibers, the Bowman layer, and the epithelial basement membrane for 15 and 30 days and for as long as 1 year or more. Lyophilization with sacarousis and rehydration with BSS may be a good method for anterior lamellar transplantation.